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CASE REPORT

Portal vein embolization following arterial 
portography for the management of an active 
portal bleeding after blunt liver trauma 
in a cirrhotic patient
Romain L’Huillier1,2,3*  , Bénédicte Cayot1, Jean Turc4 and Laurent Milot1,2,3 

Abstract 

Background The management of blunt liver trauma in cirrhotic patients is challenging, because while bleeding 
is most often of arterial origin, the increased pressure in the portal system associated with cirrhosis can increase 
the risk of portal bleeding, which is sometimes difficult to confirm on contrast-enhanced abdominal computed 
tomography.

Case presentation We managed a 54-year-old cirrhotic patient who presented with blunt liver trauma. Computed 
Tomography showed active intraperitoneal bleeding presumed to be of hepatic origin. Given the patient’s hemody-
namic stability, the decision was made to manage the patient non-surgically. The patient underwent hepatic arteri-
ography to rule out an arterial origin to the bleeding. A superior mesenteric arterial portography confirmed the portal 
venous origin of the bleeding. To stop the bleeding, a distal portal vein embolization using coils and glue was per-
formed by approaching a large paraumbilical vein.

Conclusions Our case study shows the value of arterial portography in the management of these patients, 
when they are clinically stable enough to benefit from non-surgical management; This allows arterial bleeding 
to be excluded on hepatic arteriography, portal bleeding to be confirmed on portography following arteriography 
in the superior mesenteric artery, and guidance of portal vein embolization.
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Background
Liver is the most frequent site of injury in patients with 
abdominal blunt trauma [1]. The treatment of blunt liver 
trauma has changed over the last few decades: today, the 
majority of patients benefit from non-operative man-
agement [2]. The choice of operative or non-operative 
management mostly depends on liver injury grade, 
hemodynamic status and associated injuries [3].

Arterial lesions are the most frequent [4] and the pres-
ence of active arterial bleeding or an arterial pseudoaneu-
rysm at the initial phase justifies arterial embolization 
in the absence of hemodynamic instability [3]. Portal 
venous bleeding is rare, because portal pressure is usually 
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low. When severe enough to require urgent management, 
portal venous lesions are often associated with injuries to 
adjacent organs, requiring surgical management [5].

This case describes the non-surgical management of 
a blunt liver trauma with active intra-peritoneal bleed-
ing of portal origin in a cirrhotic patient with portal 
hypertension, identified on arterial portography after a 
negative hepatic arteriography leading to the successful 
percutaneous embolization of the portal venous bleeder.

Case presentation
A 54-year-old patient with a history of hepatic cirrhosis 
and known portal hypertension (porto-systemic gradient 
measured at 17 mmHg during a transjugular liver biopsy 
performed 6 months prior) was transferred to the trauma 
center at the Edouard Herriot University Hospital (Hos-
pices Civils de Lyon, France) for injuries sustained after 
a scooter accident. His initial heart rate was 85 bpm and 
blood pressure was 100/73  mmHg. Hemoglobin was 
9,6 g/dL and platelets count was 68,000 /µL.

Contrast-enhanced abdominal computed tomography 
(CT) was performed in order to assess traumatic inju-
ries and showed liver cirrhosis with signs of marked por-
tal hypertension (splenomegaly, porto-systemic shunts) 
and perihepatic hemoperitoneum, associated with active 
intraperitoneal perihepatic bleeding adjacent to segment 
VI, visualized at the portal phase (Fig. 1).

As the patient was clinically stable, non-surgical man-
agement of this active intraperitoneal bleed presumed to 
be of hepatic origin was preferred. The patient was then 
transferred to the interventional radiology suit.

Hepatic angiography revealed no active arterial 
bleeding, pseudoaneurysm or arteriovenous fistula 
(Fig. 2A).

Arterial portography following angiography of the 
superior mesenteric artery revealed intraperitoneal 
bleeding related to a distal portal venous injury in seg-
ment VI and also showed a large paraumbilical vein 
(Fig. 2B & C).

Under ultrasound guidance, a 5-french sheath was 
introduced in the paraumbilical vein, in order to avoid 
a transhepatic approach which is associated with a 
higher risk of bleeding. Direct portography confirmed 
active venous bleeding in segment VI, with intraperi-
toneal extravasation of contrast agent (Fig.  2D & E). 
Venous bleeding was controlled by embolization using 
2 detachable 4  mm diameter micro-coils (Concerto 
Helix; Medtronic, Minneapolis, MN, USA) and a mix-
ture of glue (Glubran 2; GEM, Viareggio, Italy) and lipi-
odol (Lipiodol Ultra-Fluid; Guerbet, Villepinte, France). 
Post embolization portography confirmed that the 
intraperitoneal bleeding had stopped (Fig. 2F). The vas-
cular access in the paraumbilical vein was managed by 
manual compression during 10 min.

The day after distal portal vein embolization patient’s 
aspartate aminotransferase/alanine aminotransferase 
rose at 486/101 U/L from a baseline at 74/30 U/L. The 
patient remained hemodynamically stable for 24  h. 
Unfortunately, the progression of an intra-paren-
chymal cerebral hematoma led to his death 24  h after 
embolization.

Fig. 1 Pre-interventionnal Computed Tomography. Arterial phase in axial (A, B) and coronal (C) sections and portal phase in axial (D, E) and coronal 
(F) sections showing liver cirrhosis with a large intraperitoneal effusion, with perihepatic hyperdensity (white arrows) testifying to hemoperitoneum, 
without active bleeding in the arterial phase but with extravasation of contrast agent in the portal phase (orange arrowheads)
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Discussion
For decades, the standard of care of blunt liver trauma 
for hemodynamically stable patients has gradually 
shifted from surgical to non-operative management. 
Surgical treatment, which used to be standard of care, 
remains sometimes indicated in unstable patients, 
unresponsive to fluid resuscitation and non-operative 
management.

The increasing use of arteriography and hepatic embo-
lization contributes to the development of non-surgical 
management of blunt liver trauma, even in cases of active 
bleeding [6]. The hepatic arterial system is the most fre-
quent source of hemorrhage from blunt liver trauma [7]. 
Bleeding from portal venous system is rare, because of 
its low pressure [8]. In cirrhotic patients with blunt liver 
trauma, portal hypertension, coagulopathy, and varices 
may increase the risk of portal bleeding [9]. In hemody-
namically stable patients, a multiphasic abdominal CT 
is usually helpful in identifying the venous origin of the 
bleeding, as seen in this clinical situation.

The management of blunt liver trauma with portal 
bleeding in cirrhotic patients is challenging: some teams 
propose surgical management (packing, portal vein 
suture or ligature) [8], while others have proposed Tran-
sjugular Intrahepatic Portosystemic Shunt (TIPS) with 
or without associated portal vein embolization; or trans 
porto-systemic shunts embolization [10].

Portal vein embolization for portal vein injury after 
blunt trauma has already been described [11]. In our 
case, we wanted to exclude an arterial origin to the 
hepatic bleeding and to safely have a portography; we 
subsequently performed an arterial portography first. 
Once the portal bleeding had been identified and local-
ized, we performed an ultrasound-guided approach of 
the paraumbilical vein to avoid an at risk hepatic punc-
ture in this patient (ascites, coagulopathy), allowing us to 
embolize the injured distal portal branch responsible for 
the bleeding. We did not opt for TIPS, given the easier 
and quicker access to the portal system via the para-
umbilical vein.

Conclusion
Our report demonstrates the value of performing an 
arterial portography after negative hepatic arteriography 
in clinically stable patients presenting a hepatic trauma 
with active bleeding, in order to detect and treat bleeding 
of portal origin, especially in the presence of risk factors 
of failure of conservative management.

Abbreviations
CT  Computed Tomography
TIPS  Transjugular Intrahepatic Portosystemic Shunt
PVE  Portal Vein Embolization

Fig. 2 Portal Vein Embolization (PVE) after hepatic arteriography, guided by arterial portography. A Hepatic arteriography showing no arterial active 
bleeding. B & C Superior mesenteric arteriography (B) with subsequent arterial portography (C) showing active intraperitoneal bleeding of portal 
origin in segment VI (orange arrowhead) and a voluminous paraumbilical vein (white arrows). D Direct portography after ultrasound-guided 
puncture of the paraumbilical vein (white arrows) showing active portal bleeding in segment VI (orange arrowhead). E Catheterization of a distal 
portal branch in segment VI and injection of contrast agent to confirm the location of the bleeding (orange arrowheads). F Control portography, 
after embolization with 2 detachable microcoils (black arrow) and a glue/lipidol mixture (black arrowheads), confirming complete cessation 
of bleeding



Page 4 of 4L’Huillier et al. CVIR Endovascular             (2024) 7:5 

Acknowledgements
Not applicable.

Authors’ contributions
R.L. clinically managed the patient and wrote the manuscript, B.C. clinically 
managed the patient, J.T. clinically managed the patient, L.M. clinically man-
aged the patient and wrote the manuscript. All authors read and approved 
the final version of the manuscript.

Funding
No funding was provided for this work.

Availability of data and materials
The datasets used during the current study are available from the correspond-
ing author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by our local ethics committee.

Consent for publication and informed consent
All participants provided written consent for publication.
Informed consent was collected from study participants.

Competing interests
The authors declare that they have no competing interests.

Received: 29 November 2023   Accepted: 19 December 2023

References
 1. Brillantino A, Iacobellis F, Festa P, Mottola A, Acampora C, Corvino F, et al. 

Non-operative management of blunt liver trauma: safety, efficacy and 
complications of a standardized treatment protocol. Bull Emerg Trauma. 
2019;7(1):49–54.

 2. Piper GL, Peitzman AB. Current management of hepatic trauma. Surg Clin 
North Am. 2010;90(4):775–85.

 3. The WSES expert panel, Coccolini F, Coimbra R, Ordonez C, Kluger Y, 
Vega F, et al. Liver trauma: WSES 2020 guidelines. World J Emerg Surg. 
2020;15(1):24.

 4. Letoublon C, Morra I, Chen Y, Monnin V, Voirin D, Arvieux C. Hepatic 
arterial embolization in the management of blunt hepatic trauma: indica-
tions and complications. J Trauma Inj Infect Crit Care. 2011;70(5):1032–7.

 5. Henne-Bruns D, Kremer B, Lloyd DM, Meyer-Pannwitt U. Injuries of 
the portal vein in patients with blunt abdominal trauma. HPB Surg. 
1993;6(3):163–8.

 6. Badger SA, Barclay R, Campbell P, Mole DJ, Diamond T. Management of 
liver trauma. World J Surg. 2009;33(12):2522–37.

 7. Matthes G, Stengel D, Seifert J, Rademacher G, Mutze S, Ekkernkamp A. 
Blunt liver injuries in polytrauma: results from a cohort study with the 
regular use of whole-body helical computed tomography. World J Surg. 
2003;27(10):1124–30.

 8. Fraga GP, Bansal V, Fortlage D, Coimbra R. A 20-year experience with 
portal and superior mesenteric venous injuries: has anything changed? 
Eur J Vasc Endovasc Surg. 2009;37(1):87–91.

 9. Lin BC, Fang JF, Wong YC, Hwang TL, Hsu YP. Management of cirrhotic 
patients with blunt abdominal trauma: analysis of risk factor of postop-
erative death with the Model for End-Stage Liver Disease score. Injury. 
2012;43(9):1457–61.

 10. Sundarakumar DK. Endovascular interventions for traumatic portal 
venous hemorrhage complicated by portal hypertension. World J Radiol. 
2013;5(10):381.

 11. Cho SH, Lee SY, Cha JG, Hong J, Lee S, Lim KH. Portal vein embolization in 
intrahepatic portal vein injury after blunt trauma: a case report. J Trauma 
Inj. 2022;35(Suppl 1):S31–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Portal vein embolization following arterial portography for the management of an active portal bleeding after blunt liver trauma in a cirrhotic patient
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


